A social group's time budget is an emergent property of individual-level decisions about how to allocate time. One fundamental determinant of these time allocation decisions is foraging success. Yet while there is a growing appreciation of how social animals optimize their foraging behaviour, our understanding of the mechanisms that link this behaviour with individual time use, and thus group-level time budgets, is relatively poor. In this review, we explore the current understanding of social foraging behaviour and time budgets at the individual level and emergent group-level time budgets. We highlight how research into individual-level differences in time budgets is comparably limited. We then explore how individualbased mechanistic modelling may provide a useful tool for elucidating how social foraging behaviour drives individual time budget patterns, and how these patterns in turn give rise to group-level time budgets. An improved understanding of the links between these three phenomena will not only allow us to address more challenging evolutionary questions, but also enable us to better predict and manage the impacts of a changing environment on social animals in the future. Ó 2012 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved. How individuals allocate time to different activities can provide valuable insights into how animals trade off different fitnessenhancing behaviours. In social groups, individuals not only need to allocate enough time to gather resources and reproduce successfully, but also to manage their relationships with other group members successfully (Dunbar et al. 2009). Our understanding of how they do this comes from three related areas of behavioural research: social foraging behaviour and time budgets at the individual level, and emergent patterns in group-level time budgets. Social foraging behaviour, where individuals' foraging decisions and payoffs can influence and be influenced by the foraging behaviour of others, can vary considerably as a consequence of individual traits, the social environment and the under-
emergent property group living individual-based modelling social foraging time budget A social group's time budget is an emergent property of individual-level decisions about how to allocate time. One fundamental determinant of these time allocation decisions is foraging success. Yet while there is a growing appreciation of how social animals optimize their foraging behaviour, our understanding of the mechanisms that link this behaviour with individual time use, and thus group-level time budgets, is relatively poor. In this review, we explore the current understanding of social foraging behaviour and time budgets at the individual level and emergent group-level time budgets. We highlight how research into individual-level differences in time budgets is comparably limited. We then explore how individualbased mechanistic modelling may provide a useful tool for elucidating how social foraging behaviour drives individual time budget patterns, and how these patterns in turn give rise to group-level time budgets. An improved understanding of the links between these three phenomena will not only allow us to address more challenging evolutionary questions, but also enable us to better predict and manage the impacts of a changing environment on social animals in the future. (Ruckstuhl 2007; Hamel & Côté 2008; Main 2008) . By contrast, research into group-level time budgets has tended to focus on how the amount of time a group allocates to these activities (i.e. the emergent property of individual time budgets) varies with physical and social factors such as food availability and group size (Dunbar et al. 2009; Grove 2012) . However, despite substantial recent advances in these fields, especially in individual-level foraging behaviour and group-level time budgets, there is surprisingly little understanding of the mechanisms that link them together.
In this review, we argue that the elucidation of these mechanisms is a priority, in particular the mechanisms by which variation in social foraging behaviour drives individual-level time budget differences. There is a growing appreciation that to study grouplevel patterns of behaviour it is necessary to understand how these emerge from individual-level behaviours (Conradt & Roper 2000; King et al. 2008; Lihoreau et al. 2010; Petit & Bon 2010) . A classic example of this is in social insects, where colony-(or group-) level phenomena such as social networks (Fewell 2003; Naug 2009 ) and collective foraging (Sumpter & Pratt 2003; Lihoreau et al. 2010 ) and decision making (Passino et al. 2008; Marshall & Franks 2009 ) are the product of the behaviours of each individual colony member. It follows, therefore, that to study group-level time
